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EXECUTIVE SUMMARY

The Wabash River Coal Gasification Repowering Project (WRCGRP, or Wabash
Project) is a joint venture of Destec Energy, Inc. of Houston, Texas and PSI| Energy,
Inc. of Plainfield, Indiana, who will jointly repower an existing 1950 vintage coal
fired steam generating plant with coal gasification combined cycle technology. The
Project is located in West Terre Haute, indiana at PSl's existing Wabash River
Generating Station. The Project will process locally mined Indiana high sulfur coal
to produce 262 megawatts of electricity.

PSI and Destec are participating in the Department of Energy Clean Coal
Technology Program to demonstrate coal gasification repowering of an existing
generating unit affected by the Clean Air Act Amendments. As a Clean Coal Round
IV selection, the project will demonstrate integration of an existing PS! steam
turbine generator and auxiliaries, a new combustion turbine generator, heat
recovery steam generator tandem, and a coal gasification facility to achieve
improved efficiency, reduced emissions, and reduced installation costs.

Upon completion in 1995, the Project will not only represent the largest coal
gasification combined cycle power plant in the United States, but will also emit
lower emissions than other high sulfur ceal fired power plants and will result in a
heat rate improvement of approximately 20% over the existing plant configuration.

The Wabash Project achieved several significant milestones in 1995, including:

s Completion of the Project Evaluation Report, Continuation Application for

Budget Period 3 and 90% Construction Completion Formal Project Review;

Completion of Budget Period 2;

Completion of Phase it construction activities;

Completion of hydrotest of HRSG;

Gas Turbine Generator operation on oil and syngas;

Initial firing with Coal;

Delivery of syngas;

Successful thermal integration of the combined operations;

o Completion of the demonstration test and commencement of Phase Il
activities.

As of the end of December 1995, Phase Il work is 100% complete for the
gasification plant and for the power generation plant. The gasification plant
completed the demonstration tests to achieve commercial status on November 18,

1996.
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Major milestones and activities projected for 1996 involve completion of the
Startup and Modification Report, update of the Project Management Plan,
demonstrate extended operation of the Gasification facility at design rates and
continued demonstration of the commercial viability of the project.

Due to construction and start-up delays, Budget Period 3 began November 1995,
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INTRODUCTION

In September 1991 the United States Department of Energy {DOE) selected the
Wabash River Coal Gasification Repowering Project {(WRCGRP) for funding under
the Round IV of the DOE’s Clean Coal Technology Program. This was followed by
nine months of negotiations and a congressional review period. The DOE executed
a Cooperative Agreement on July 28, 1992. The project’s sponsors, PS| Energy,
Inc., and Destec Energy, Inc., will demanstrate, in a fully commercial setting, coal
gasification repowering of an existing generating unit affected by the Clean Air Act
Amendments {CAAA). The project will also demonstrate important advances in
Destec’s coal gasification process for high sulfur bituminous coal. After receiving
the necessary state, local and federal approvals, this project began construction in
the third quarter of 1993 and commercial operations in the third quarter of 1995.
This facility has a three-year planned demonstration period and 22 year operating
period {25 years totall.

The Wabash River Coal Gasification Repowering Project, a joint venture of Destec
and PSI| Energy, has deveioped, designed, constructed, owns and now operates a
coal gasification combined cycle (CGCC) power plant. Coal gasification technology,
originally developed by The Dow Chemical Company and owned by Destec, was
used to repower Unit 1 of PSI's Wabash River Generating Station in West Terre
Haute, Indiana. The CGCC power plant will produce a nominal 262 net megawatts
(MWe) of clean, energy efficient capacity for PSl's customers. In the repowered
configuration, PS| and its customers can additionally benefit because this project
can enhance PSI’s compliance plan under the CAAA regulations. The project is
designed to use locally mined high sulfur coal and represents the largest CGCC
power plant in operation in the United States. This plant is also designed to emit
significantly lower emissions than most other high sulfur, coal fired power plants,
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BACKGROUND INFORMATION
Project Inception and jectives

Public Law 101-121 provided $600 million to conduct cost-shared Clean Coal
Technology (CCT) projects to demonstrate technologies that are capable of
replacing, retrofitting, or repowering existing facilities. To that end, a Program
Opportunity Notice (PON} was issued by the Department of Energy in January
1991, soliciting proposals to demonstrate innovative energy efficient technologies
that were capable of being commercialized in the 1990’s. These technologies were
to be capable of: (1} achieving significant reductions in the emissions of sulfur
dioxide and/or nitrogen oxides from existing facilities to minimize environmental
impacts such as transboundary and interstate pollution and/or; (2) providing for
future energy needs in an environmentally acceptable manner.

In response to the PON, 33 proposals were received by the DOE in May 1991.
After evaluation, nine projects were selected for award. These projects involved
both advanced and pollution control technologies that can be “retrofitted” to
existing facilities and “repowering” technologies that not only reduce air pollution
but also increase generating plant capacity and extend the operating life of the
facility.

One of the nine projects selected for funding is the project proposed by the Wabash
River Coal Gasification Repowering Project Joint Venture. This proposal {(a Joint
Venture between Destec Energy, Inc. of Houston, Texas and PSI Energy, Inc. of
Plainfield, Indiana) requested financial assistance from DOE for the design,
construction, and operation of a nominal 2500 ton-per-day (262 MWe) two-stage,
oxygen-blown, coal gasification combined cycle {CGCC) repowering demonstration
project. The project, named the Wabash River Coal Gasification Repowering
Project, is to be located at PSl's Wabash River Generating Station in West Terre
Haute, Indiana. The project location and site are shown in Figures 1, 2, 3, and 4.
The demonstration project will utilize advanced coal gasification technology in a
commercial repowering setting to repower an existing generating unit affected by
the Clean Air Act Amendments of 1990. Sulfur emissions from the repowered
generating unit will be reduced by greater than 90%, while at the same time
increasing electrical generating capacity over 150%. The project, including the
demonstration phase, will tast 79 months at a total revised proposed cost of $438
million. The DOE’s share of the project cost will be 50% or $219 million.
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The CGCC system will consist of: (See Figures 5 & BA]}

¢ Destec’s oxygen-blown, entrained flow, two stage coal gasifier, which is
capable of utilizing high sulfur bituminous coal;

e An air separation unit;

s A gas conditioning system for removing sulfur compounds and particulate;

s Systems or mechanical devices for improved coal feed and all necessary coal
handling equipment;

¢ A combined cycle power generation system wherein the gasified coal syngas
is combusted in a combustion turbine generator;

e A heat recovery steam generator.

The result of repowering will be a CGCC power plant with low environmental
emissions {SO, of less than 0.25 Ibs/MMbtu and NO, of less than 0.1 |b/MMbtu)
and high net plant efficiency. The repowering will increase unit output, providing a
total CGCC capacity of nominal 262 MWe. The Project will demonstrate important
technological advancements in processing high sulfur bituminous coal.

In addition to the joint venture members, PS| and Destec, the Phase Il project team
includes Sargent & Lundy, whao are providing engineering services to PSI; and Dow
Engineering, who are providing engineering services to Destec.

The potential market for repowering with the demonstrated technology is large and
includes many existing utility boilers currently fueled by coal, cil, or natural gas. In
addition to greater, more cost effective reduction of SO, and NO, emissions
attainable by using the gasification technology, net plant heat rate will be improved.
This improvement is a direct result of the combined cycle feature of the technology
which integrates a combustion topping cycle with a steam bottoming cycle. This
technology is suitable for repowering applications and can be applied to any
existing steam cycle located at plants with enough land area to accommodate coal
handling and storage.

One of the project objectives is to advance the commercialization of coal
gasification technology. The electric utility industry has traditionally been reluctant
to accept coal gasification technology and other new technologies as demonstrated
in the U.S. and abroad because the industry has no mechanism for differentiating
risk/return aspects of new technologies. Utility investments in new technologies
may be disallowed from rate-base inclusion if the technologies do not meet
performance expectations. Additionally, the rates of return on these are regulated
at the same level as established lower risk technologies. Therefore, minimal
incentives exist for the utility to invest in, or develop, new technologies.
Accordingly, most of the risk in new technologies has traditionally been assumed
by the suppiier.
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The factors described above are constraints to the development of, and demand
for, clean coal technologies. Constraints to development of new technologies also
exist on the supply side. Developers of new technologies typically self-finance or
obtan financing for projects through lenders or other equity investors. Lenders will
generally not assume performance and operational risks associated with new
technology. The majority of funds available from lending agencies for energy
producing projects are for technologies with demonstrated histories in reliability,
maintenance costs and environmental performance. Equity investors who invest in
new energy technologies also seek higher returns to accept risk and often require
the developer of the new technology to take performance and operational risks.

Consequently, the overall scenario results in minimum incentives for commercial
size developments of new technologies. Yet without the commercial size test
facilities, the majority of the risk issues remain unresclved. Addressing these risk
issues through utility scale demonstration projects is one of the primary objectives
of DOE’s Clean Coal Technology Program.

The Wabash River Coal Gasification Repowering Project was developed in order to
demonstrate the Destec Coal Gasification Technology in an environment, and at
such a scale, as to prove the commercial viability of the technology. Those parties
affected by the success of this Project include the coal industry, electric utilities,
ratepayers, and regulators. Also, the financial community, who will provide the
funds for commercialization, is keenly interested in the success of this project.
Without a demonstration satisfying all of these interests, the technology will make
little advancement. Factors of relevance to further commercialization are:

e The Project scale (262 MWe) is compatible with all commercially avaiiable
advanced gas turbines and thus completely resolves the issue of scale-up
risks.

* The operational term of the Project is expected to be approximately 25 years
including the DOE demonstration period of the first 3 years. This will
alleviate any concerns that the demonstration does not defme a fully
commercial plant from a cost and operational viewpoint,

s The Project will dispatch on a utility system and be called upon to operate in
a manner similar to other utility generating units.

» The Project will operate under a services agreement that defines guarantees
of environmental performance, capacity, availability, coal to gas conversion
efficiency and maximum auxiliary power consumption. This agreement will
serve as a model for future commercialization of the Destec Coal Gasification
Technology and define the fully commercial nature of the Project.
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e The Project will be designed to accommodate most coals available in Indiana
and typical of those available to midwestern utilities, thereby enabling utilities
to judge fuel flexibility. The Project will also enable testing of varying coal
types on support of future commercialization of the Destec Coal Gasification
Technology.

Plant Description

The Wabash River Coal Gasification Repowering Project will develop, design,
construct, own, and operate a coal gasification combined cycle (CGCC) power
plant. Coal Gasification technology owned by Destec, will be used to repower one
of six units at PSl’s Wabash River Generating Station in West Terre Haute, Indiana.
The Project will be in operation for a minimum of 25 years. In the repowered
configuration, PSI and its customers will additionally benefit because of the role the
Project will play in PSl's Clean Air Act compliance plan. The CGCC power plant
will produce 262 MWe of clean, energy efficient, cost effective capacity for PSl's
customers. An additional economic benefit of the State of indiana is that the
project will not only represent the largest CGCC power piant in operation, but will
also emit lower emission than other large, high sulfur ceoal fired power plants.

The gasification process can be described in the following manner: {see Figures &
and 7): Coal is ground with water to form a slurry and then pumped into a
gasification vessel where oxygen is added to form a hot, raw gas through partial
combustion. Most of the non-carbon material in the coal melts and flows out the
bottom of the vessel forming slag (a black, glassy, non-leaching, sand like material}.
The hot, raw gas is then cooled in a heat exchanger to generate high pressure
steamn. Particulates, sulfur, and other impurities are removed from the gas to make
acceptable fuel for the gas turbine. The gasification process byproducts, sulfur and
slag, will be sold thus mitigating the waste disposal problems of competing
technologies.

The synthetic -fuel gas (syngas) is piped to a combustion turbine generator which
produces approximately 192 MWe of electricity. A heat recovery steam generator
recovers gas turbine exhaust heat to produce high pressure steam. This steam and
the steam generator in the gasification process supply an existing steam turbine
generator in PSI’s plant to produce an additional 104 MWe. The net plant heat rate
for the entire new and repowered unit is approximately 9,000 Btu/kWh (Higher
Heating Valvue or HHV), representing an improvement of approximately 20% over
the existing unit. The project heat rate will be among the lowest of commercially
operated coal fired facilities in the United States.
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The Destec Coal Gasification process was originally developed by The Dow
Chemical Company during the 197Q's in order to diversify its fuel base. The
technology being used at Wabash is an extension of the experience gained from
pilot plants and the full scale commercial facility, Louisiana Gasification Technology,
Inc., (LGTI} which operated from April 1987 until November 1995.

In order to generate data necessary for commercialization, the Joint Venture has
chosen a very ambitious approach for incorporation of novel technology in the
project. This approach is supported by PSi's desire to have another proven
technology alternative available for future repowering or new base load units.
Destec desires to enhance its competitive position relative to other clean coal
technologies by demonstrating new techniques and process enhancements as well
as gain information about operating cost and performance expectations. The
incorporation of novel technology in the project will enable utilities to make
informed commercial decisions concerning the utilization of Destec’s technology,
especially in a repowering application.

New enhancements, techniques and other improvements included in the novel
technology envelope for the project are as follows:

* A novel application of integrated coal gasification combined cycle technology
will be demonstrated at the project for the first time - repowering of an

existing coal fired power generating unit.

¢ The coal fuel for the project will be high sulfur bituminous coal, thus
demonstrating the environmental performance and energy efficiency of
Destec’s advanced two-stage coal gasification process. Previous Destec
technology development has focused on lower rank, more reactive coals.

e. Hot/Dry particulate removal/recycle will be demonstrated at full commercial
scale by the project. Destec’s plant, LGTI, utilized a wet scrubber system to
remove particulates from the raw syngas.

Other coal gasification process enhancements included in the project to improve the
efficiency and environmental characteristics of the system are as follows:

» Syngas Recycle will provide fuel and proceés flexibility while maintaining
high efficiency.

e A High Pressure Boiler will cool the hot, raw gas by producing steam at a
pressure of 1,600 pounds per square inch absolute {psia). Destec’s first
unit is currently operating at a pressure of 650 psia in a much less
corrosive environment than will be experienced at the project.
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+ The Carbonyl Sulfide (COS) Hydrolysis system to be incorporated at the
project will be Destec’s first application of this technology. This system
is necessary to attamn the high percent removal of sulfur at the project.

» The Slag Fines Recycle system will recover most of the carbon present in
the slag byproducts stream and recycle it back for enhanced carbon
conversion. This also results in a high guality slag by-product.

¢ Fuel Gas Moisturization will be accomplished at the project by the use of
low level heat in a concept different from that used by Destec before.
This concept will reduce the steam injection required for nitrous oxide
(NQ,) control in the combustion turbine.

e Sour water, produced by condensation as the syngas is cooled, will be
processed differently from the method used at LGT!. This novel Sour
Water System, to be used at the project, will allow more complete
recycling of this stream, reducing waste water and increasing efficiency.

¢ An oxygen plant producing 95 percent pure oxygen will be used by the
project. This will increase the overall efficiency of the project by lowering
the power required for production of oxygen.

e The power generation facilities included in the project will incorporate the
latest advancements in combined cycle system design while
accommodating design constraints necessary to repower the existing Unit
1 steam turbine.

s The project will incorporate an Advanced Gas Turbine with a new design
compressor and higher pressure ratios.

s Integration Between the Heat Recovery Steam Generator (HRSG) and the
Gasification Facility has been optimized at the project to yield higher
efficiency and lower operating costs.

» Repowering of the Existing Steam Turbine will involve upgrading the unit
in order to accept increased steam flows generated by the HRSG. In this
manner, the cycle efficiency will be maximized because more of the
available energy in the cycle will be utilized.

Cooperative Agreement #DE-FC21-92MC29310 9



The gasification/repowering approach offers the following advantages as compared
to other options: _

o This is a viable alternative that will add life to existing older units. The
primary assumption, however, is that reasonable life exists in the steam
turbine to be repowered. If reasonable life exists in the steam turbine, the
approach eliminates the need for refurbishment of much of the high wear
components of conventional pulverized coal units. Three such items are
the boiler, coal pulverizers and high energy piping systems.

¢ This approach is an alternative for Clean Air Act compliance compared
with the traditional scrubber approach. Although space constraints are
similar for the installed facility, waste storage requirements are smaller
due to salable by-products in lieu of onsite storage of scrubber sludge.

e This approach provides a use for high sulfur coal. This is particularly
important in areas such as Indiana where high sulfur coal is abundant and
provides a substantial employment base.

Proi M men

The WRCGRP Joint Venture has established a Project Office for the execution of
the project. The Project Office is located at Destec’s corporate offices in Houston,
Texas. All management, reporting, and projects reviews for the project are carried
out as required by the Cooperative Agreement. The Joint Venture partners,
through a Joint Venture Agreement, are responsible for the performance of all
engineering, design, construction, operation, financial, legal, public affairs, and
other administrative and management functions required to execute the project. A
Joint Venture Manager has been designated as responsible for the management of
the project. A Joint Venture organization chart is shown as Figure 8. The Joint
Venture Manager is the official point of interface between the Joint Venture and
the DOE for the execution of the Cost Sharing Cooperative Agreement. The Joint
Venture Manager is responsible for assuring that the Project is conducted in
accordance with the cost, schedule, and technical baseline established in the
Project Management Plan {PMP} and subsequent updates.

Major Activities and Milestones

The Project Cooperative Agreement was signed on July 28, 1892, with an effective
date of August 1, 1292. Under the terms of the Cooperative Agreement, Project
activities are divided into three phases:

e Phase | Engineering and Procurement

e Phase |l Construction and Startup
e Phase lil Demonstration

Cooperative Agreement #DE-FC21-92MC29310 10



In addition, for purposes of the Cooperative Agreement, the Project is divided into
three sequential Budget Periods. The expected duration of each budget period is as
follows: ’

¢ Budget Period 1 10 months
¢ Budget Period 2 27 months
 Budget Period 3 39 months

The Project Milestone Schedule is provided in Figure 9.

Phase | Activities — Engineering and Procurement

Under the provisions of the Cooperative Agreement, the work activity in Phase |
{engineering and procurement) focused on detailed engineering of both the syngas
and power plant elements of the project which included design drawings,
construction specifications and bid packages, solicitation documents for major
hardware and the procurement. Site work was undertaken during this time period
to meet the overall construction schedule requirements. The Project Team includes
all necessary management, administrative and technical support.

The activities completed during this period were those necessary to provide the
design basis for construction of the plant, including capital cost estimates sufficient
for financing, and all necessary permits for construction and subsequent operation
of the facility.

The work during Phase | can be broken down into the following main areas:

e Project Definition Activities
¢ Plant Design
e Permitting and Environmentat Activities

Each of these activities is briefly described below. All Phase | activities were
complete by 1993.

Project Definitign Activities

This work included the conceptual engineering to establish the project size,
instailation configuration, operating rates and parameters. Definition of required
support services, all necessary permits, fuel supply, and waste disposal
arrangements were also developed as part of the Project Definitions Activities.
From this infermation the cost parameters and projects economics were established
(including capital costs, project development costs and operation and maintenance
costs). Additionally, all project agreements necessary for construction of the plant
were concluded. These include the cooperative agreement and the gasification
services agreement.
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Plant Design

This activity includes preparation of design and major equipment specifications
along with plant piping and instrumentation diagrams (P&ID’s), process controi
releases, process descriptions, and performance criteria. These were prepared in
order to obtain firm equipment specifications for major plant components which
established the basis for detailed engineering and design.

Permitting and Environmental Activities

During Phase |, applications were made and received for the permits and
environmental activities necessary for the construction and subsequent operation of
the project. The major project permits include:

 indiana Utility Regulatory Commission - The state authority reviewed the
project (under a petition from PS| for a Certificate of Necessity) to ensure
the project will be beneficial to the state and PSI ratepayers. The technical
and commercial terms of the project were reviewed in this process.

e Air Permit - This permit details the allowable emission levels for air
pollutants from the project. It was issued under standards established by the
Indiana Department of Environmental Management (IDEM) and the
Environmental Protection Agency (EPA} Region V. This permit also included
within it the authority to commence construction.

¢ NPDES Permit -~ This permit details and controls the quality of waste water
discharge from the project. It was reviewed and issued by the Indiana
Department of Environmental Management. For this project it will be a
modification of the existing permit for PSl's Wabash River Generating
Station.

» NEPA Review .— The National Environmental Policy Act review was carried
out by the DOE based on project information provided by the participants.
The scope of this review is comprehensive in addressing all environmental
issues associated with potential project impacts on air, water, terrestrial,
guality, health and safety, and socioeconomic impacts.
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Miscellaneous permits and approvals necessary for construction and subsequent
operation of the project included the following.

e FAA Stack Height/Location Approval
Controlling Authority: Federal Aviation Administration

e Industrial Waste Generator
Controlling Authority: Indiana Department of Environmental Management

¢ Solid Waste
¢ FCC Radio License
e Spill Prevention Plan

s ‘Wastewater Pollution Control Device Permit
Controlling Authority: IDEM

h I lvities —

Construction activities occurred in Phase |l and included the necessary construction
planning and integration with the engineering and procurement effort. Planning the
construction of the project began early in Phase |. Separate on-site construction
staff for both Destec and PS| were provided to focus on their respective work for
gach element of the Project. Construction personnel coordinated the site
geotechnical surveys, equipment delivery, storage and lay down space
requirements. The construction activities included scheduling, equipment delivery,
erection, contractors, security and control.

The detail design phase of the project includes engineering, drawings, equipment
lists, plant layouts, detail equipment specifications, construction specification, bid
packages and all activities necessary for construction, installation, and startup of
the project.

Performance and progress during this period was monitored in accordance with
previously established baseline plans.
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\ctivities — o Period

Phase lil consists of a three year demonstration period and an additional 22 year
project operation period. The operation effort for the project began with the
development of the operating plan inciuding integration with the early engineering
and design work of the project. Plant operation input to engineering was vital to
assure optimum considerations for plant operations and maintenance and to assure
high reliability of the facilities. The operating effort continues with the selection
and training of the operating staffs, development of the piant operations manuals,
the coordination of the startup with the construction crew, planning and execution
of plant commissioning, the conduct and documentation of the plant acceptance
test and continued operation and maintenance of the facility throughout the
demonstration period.

Phase Il activities are intended to establish the operational aspects of the project in
order to prove the design, operability and longevity of the plant in a fully
commercial utility environment.

Budget Periods

For ease of administration, the Project is divided into three subsequent budget
periods with expected durations of:

e Budget Period 1 9 months
¢ Budget Period 2 26 months
e Budget Period 3 39 months

Budget Period 1 activities include pre-DOE award and project definition tasks,
preliminary engineering work, and permitting activities. Budget Period 2 activities
include detailed engineering, procurement, construction, pre-operations training
tasks, and startup. Budget Period 3 activities include the three-year demonstration
period. The budget period costs were originally projected and revised as follows:

Original Revised
Budget Period 1
DOE Share $43,175,801 $21,864,590
Budget Period 2
DQE Share $102,523,632 $144,934,843
Budget Period 3
DOE Share $52,300,567 $52,300,567
Total $198,000,000 $219,100,000

Cooperative Agreement #DE-FC21-
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ACTIVITIES DURING 1995

A current Project schedule, indicating milestone dates and current status, is
provided as Figure 10.

Phase | Activities — Engineering and Procurement

Phase | activities commenced with signing of the Project Cooperative Agreement in
July 1992 and were completed in 1294,

Phase |l Activities — Constryction

Construction activities were initiated in 1993 and at a schedule-recovery level of
intensity were completed in November 1995. At the beginning of 1995, the
construction, commissioning and startup of the project were scheduled for
completion by August 15. The delay was due to the combined effects of
permitting delays of six months, a construction delay of over three months,
unusually inclement weather during the first six months of construction and
replacement of a prime mechanical subcontractor of the Gasification facility in late
1994. By the end of 1985 all subcontractors had been demobilized. )

In preparation for start-up, pre-operations management activities included:
operations and maintenance staffing and training, implementation of walkdown,
commissioning, turnover, acceptance and punchout of plant subsystems, and the
development of plans and procedures. All items were completed prior to start-up.

Significant in the start-up phase was the successful demonstration of the thermal
integration of the combined operations. Although feedwater control problems,
which have since been resolved, contributed to early operation interruptions, there
were no substantial problems integrating the steam and water systems.

Phase llI Activities — D ration Peri

The plant completed the demonstration test to achieve commercial status on
November 18, 1995. The plant was in an ocutage from November 18 through the
end of the maonth.

in December, the Gasification plant operated for a total of 84 hours on coal. PSI

operated the combustion turbine on syngas feed for 49 hours in the month. See
Figure 11 for plant operations statistics.
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The main problem area identified during the December campaign was associated
with the primary dry char filtration system. Due to char breakthrough, as well as
high system differentiai pressures, the gasification plant had to be taken off line to
investigate and repair the cause. Production of power was limited due to
gasification operations, failure of a pressure safety valve to reseat on the HRSG
economizer, and the failure of a gas turbine Nox injection steam valve.

Budast Period 2 Activiti

Budget Period 2 began on May 29, 1993 and concluded August 31, 1996.
Construction, pre-operations personnel and training, plant startup/shakedown and
turnover to operations are among the Budget Period 2 activities performed in 1995.
Spending for Budget Period 2 was as follows:

Revised Baseline Budget | Actual Shareable Spending
{per Cont. App. for as of 12/31/95
Budget Period 3)
Participant Share $144,934,842 $198,124,837
DOE Share $144,934,842 $144,934,843
Total $289,869,684 $343,059,680

As shown above, Budget Period 2 costs were approximately $50MM higher than
anticipated. The increase in construction costs for the gasification facilities are
primarily due to the following: a change in mechanical subcontractor; severe cold
and wet weather during the first six months of construction; design delays and
changes in the field; and labor shortages. The construction costs increases
associated with the Power Plant were also impacted by poor weather and
construction labor shortages, as well as costs incurred during the extended start-up

period.
DOE R . | Deli bi

Spending and budget reports were submitted on both a monthly and quarterly basis
according to the requirements of the Cooperative Agreement. Project reviews and
Joint Venture quarterly reports were provided to the DOE. The 90% construction
review meeting was held in March 1995. The construction status for both facilities
was presented and turnover, commissioning, and startup plans were reviewed.
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The following reporting requirements were submitted in accordance with
Attachment C, sections 6 and 7 of the Cooperative Agreement.

. Continuatioﬁ Application for Budget Period 3
e Final Public Design Report
e Test Plan

* Environmental Monitoring Reports

_Qther Activities

Several public reiations and education activities were carried out in 1995.
Appendix C provides a list of selected public information and trade and technical
papers presented by Destec or PS| personnel related to the WRCGRP.

In November 18895, Project Dedication ceremonies were held in Terre Haute,
Indiana and were attended by the DOE, PSI, Destec and numerous media
representatives. The keynote speaker at the event was Hazel O'lLeary, U.S.
Secretary of Energy. Included in the ceremonies was the dedication of the William
T. Langan Gasification Control and Administrative building in memory of his energy
and vision in making the Wabash River Project a reality. The event received notice
in local, state and regional print, radio and television media.

1996 ACTIVITIES AND MILESTONES

Activities in 1996 will focus primarily on completion of the acceptance testing of
the Gasification Facility. Major activities for 1996 will include the following:

o Successfully complete acceptance and environmental testing.

s Achieve an increasingly effective understanding of the systems and
subsystem operating characteristics.

* Maintain/improve the expected dispatch orders in the Cinergy system.
o Fulfill the provisions of the Environmental Monitoring Plan.

« Obtain the data base and experience-base necessary to advance and meet
the commercial markets for the technology.

Other Activitjes

Other activities of significance include meeting the DOE review and reporting
requirements and further development of effective operations and maintenance
programs. During 1996 community relations and education programs will be
continued.

Cooperative Agreement #DE-FC21-92MC29310 17



Appendix A
Glossary of Acronyms

CAAA - Clean Air Act Admendments

CCT - Clean Coal Technology

CGCC - Coal Gasification Combined Cycle

CoSs - Carbonyl Sulfide

DOE - Department of Energy

EPA - Environmental Protection Agency

HHV - Higher Heating Value

HRSG - Heat Recovery Steam Generator

IDEM - Indiana Department of Environmental Management
LGTI - Louisiana Gasification Technology, Inc.

NEPA - National Environmental Policy Act

NPDES - National Pollutant Discharge Elimination Systemn
P&ID - Piping and Instrument Drawings

PMP - Project Management Plan

PON - Program Opportunity Notice

WRCGRP Wabash River Coal Gasification Repowering Project
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Figure 7

. Existing Wabash Station
. Existing coal transfer tower

. Gas turbine building

. Heat recovery steam generator
. Coal receiving silo

. Gasifier

. Cooling Tower

. Oxygen plant

. New substation

0. Existing coal pile



suolnesadO
I1Sd

suonesadQ
28189(]

L

T

uoneiado

L

uoneziuebi 100lold g ainbiy

ABiou3 ‘iSd
JUOIONIISUOY)

Bunesubug oeysaq
:UONONIISUG))

Apun g juabireg
:ubisaq

Buusaubu3 2aisag
pue Supasuibug moQ
:ubisaq

pue|s| 1amod

pueys| Jaisen

1

|

|

uononiisuon g ubisaQ

rebeuepy

9JNUaA Julof

aaIuIwo) juswabeuey
aJNjuaA Wior

“ou)
‘ABiaug

ISd

"ou| ‘AByoug

99]59(]

Juswaslby
aneladoo)

304




P-SapUNTONEYL b vasiordoag o 01E6ZOWZ6-1224-30

6 2an3yy

£61L1/60 €6/21/60 £6/21/60 £6/04/60 £6/L0/60 alIS 01 uonezgon S0ZY
£6/21/60 £6/21/60 £6/21/60 £6/01/60 £6/10/60 g jue|d uonedyises Jo aseajay
£6/10/90 £6/10/90 £6/10/90 £6/10/90 Z6/L0/Z1 YOMUK] 3NS-UQ JO LEIS roz'L
SRITO0 S6/20/90 S6/Z0190 S6/LE/LD S6/LENLO uoyeoiddy uonenunuon
S6/52/50 $6/52/50 S6/ST/SO S6/LE/L0 SB/LEILO ueld dnpels jueld
G6/80/£0 G6/10/£0 S6/10/20 S6/GZIS0 SB/SZIS0 ueld 1sa]
S6/10/10 S6/10/20 S6/L0/20 S6/LE/LD S6/1E/L0 voday ubisaqg ongng |euy
SB/60/E0 G6/60/E0 $6/60/€0 SB/0E/P0 SB/0E/K0 mainay joalold fewio 4 uons|dwo) %06
v6/50iv0 ¥BISOIFD v6/S0/P0 ¥6/0€/90 ¥6/0€/90 maiaay paloid lewsoy vonadwiod vL,0p
£6/82/20 £6/82/20 €6/92140 £6/0£/90 £6/0£/90 uerd Buuioyuoly [eluawuonaug

Juatiabeuef 193l01g 10zl
Z65LIZL Z6I5LIZL Z6/SLITL Z6I51LIT) Z6/511 1uelg UBBAXQ 10) 10RNUDANSG DT JO premy oe'LL
26142110 26142110 Z6/12110 26142140 Z6122120 piemy 304 1Ly
£6/1LE/E0 £6/1LE/£0 £6/LE/E0 £6/LE/E0 £6/0/00 ueld Bupojuow [euawuonAug yeiq
£6/0€/€0 £6/0E/E0 £6/0E/€0 £6/0£/€0 £6/S1/E0 mapnay 198014 feuncy
£6/82/50 £6/82/50 £6/82/50 £6/50/50 £6/82/20 uonex|ddy uonenunuos
£6/5LIE0 £6/S1IE0 £6/SLIE0 £6/SL/ED £6/82/20 ubisaq yeid Areupumaid g uonuyaq alolg
£6/0E110 E6/0E10 £6/0E/10 £6/0E/P0 £6/82/20 sluswaalby Buisuaor] 3 ueld Bupueury
Z6/h0IZ L Z6/v0Iz1L Z6/vOrZL Z6170/21 Z6/1LE/01 velq juawabeuep pafoid

ussbeue 1aloig oLt
£6/92/50 £6/92/50 £6/92/50 £6/92/50 £6/L0/50 PaaN Jo LAY DM Jo 1diacay 8041
£6/82/50 £6/82/50 £6/82150 £6/82/50 Ze/Lonot uonaidwo? y43N W11
£6/90/Z1 £6/90/21 £6/90/ZL FATIRYIrAY 260121 suonedlIpo Julsd S304N Jo 1diaoay
€6/L2/S0 £6/42/50 £6/22/50 £6/82/50 €6/10/€0 shunad Iy jo idissay S0'L'L
CBI5LILL Z6161/11 Z6/6LIL1 ZBiELILL Z6iSLIE0 Buipun jo uoyvdwon SOk
Z6/b2/90 Z6ib2/un 62190 6N Z61v2190 Wwawasiby $301M88 uonesyises jo Buubig FOLL
1eq uogiajduion suijsseq Jusling  aulseq pasIASY  SUNOSEY PASIAGY  Suljased [BUIBHD ST T T T T TanNoIsSTiiw sam

ueld TwEW Toig uddy ‘uguo) ueld ‘lea3 Joid ue|d Jwby foid
9661 Aew G661 'z aunp €661 ‘AON 2661 "AON

8661 Aepy

SANOISTTIW ID3rodd 30 ISTT

193roydd ONIFI3IMOdIY NOILLY™'HISYD V0D HIAIY HSYEYM



P-S3AIOMESL LVasloid0alg 6 01E6ZOWEE-1204-30

6 2an3ryg

$6/E0/01 SB/EDIOL G6/51/80 S6/51L/80 SB/G1/S0 sebuig uo uogessdp 919

S6/60/90 $6/20/90 S6/20/90 S6/L0/L0 S6/LO/LO 10 uo uogeiadQ 19 1871
S6/01L/90 S6/20/90 $6/10190 S6/SLILO SB/SLISD 919 J0 UohBZiUOIYIUAS

S6/LE/ED S6/LE/E0 SB/LE/E0 S6/GLIP0 SBISLIVY S HH J0 158)01pAH S1Z1
PeIgLIED PEBLIED p6/8L/EQ P6/LO/LO ¥B/LO/E0 919 jo Aanaq apsqor

ZBISLI0L 26/51LI0L Z6I51/0L ZBI51I01 ZGISLIOL {DSuH) Joje18UEY Wealg Aisroday JeaH Jo piemy

ZBILEND ZBAEND TE/LE/LD Z6/LEND Z6/1EN10 (919) Jojeteuan auiqIng, SBS §0 pieMy 0421
£6/#0/90 £6/70/90 £6/40/90 £6/.0/10 £6/L0/10 RAUOIGNS UCHEDYIPOW )1 S JO pIemy 0921
S6/81/G0 S6/81/50 S6/81/50 SB/SLILO v6/S11L0 Ayroey sebulg o) jeog Jo Asatteq

£6/€0/60 £6/C0/80 £6/£0/60 £6/£0/60 £6/10/v0 peguosgng Bupuey [eo) jo piemy oSl
£6/02/01 CE/0Z/0L £6/0Z/0L £6/00/01 £6/1.0/60 SIGENBAY ISIBANIIMO UORINISLOD £l
S6/PLI90 SB/61/90 S6/61/90 $6/10/20 S6/51120 ualiixg jo fangeg

PBI0SICD ¥6/0E/E0 ¥B/QCIE0 ¥6/1.0/80 ¥6/10/180 uwnjog jo Bunlag

vBISLIL0 vB/S1L20 ¥BISLILO ¥6710/60 ¥6/1.0/60 Jossasduio] iy tepy jo ydieoay apsqor ezt
Ge/aLiLL S6/81ILL S6/S1L/80 SB/SLIB0 S6/L0/0L 1581 oY Q01 Jo uons|dwo) 6221
SB/SZ/80 S6/10/20 S6/L0/LQ S6140/20 G6/G1/80 sebug jo Lamjaq fenu

G6/LLI80 S6/L0/L0 G6/10/20 S6/L0/L0 S6/51/80 120 yim Buurg 2w

v6/01/80 ¥6/01/90 p8I0L/80 ¥6/GLI60 PBISLIG0 uonejieysy) AojoRyay jo peig

r6irLIa0 ¥6ivLI90 P6IPLIO0 ¥6/LO7LL PEILO/LL jayisen) puosss jo Bumas

¥6/80/90 ¥6/80/90 ¥6/80/90 ¥6/10/60 ¥6/10/60 Jaipseg 1sitd Jo Bunjag

E6/80/01 " E6/80/01 £6/80/01 £6/80/0L £6/61/60 HIOAA UOHEPUNO JO YIS A
vBISLISO ¥6/61/50 PEISLISO ¥6/1L0/20 ¥6/L0/120 Japsen jo ydanay aysqor

¥6/5L1L0 v6IS1L120 vBIGLILO ¥6/LO/B0 ¥B/LO/B0 NYH1H j0 danay ansqor

£6/L2/L0 £6/LZ0 €6/LZ/L0 £6/1Z/10 £6/01/10 S|3SSAA 13YISED JO plemy

Z6/E0/LL ZB/E0/LL ZHIE0MLL ZeIe0/L L ZBILOML Wiy A5aa003y 1851 aneredwa) ybiy jo piemy 0zeZlL
leq uopadwion aunaseq juaim auljoseqy pasiAdy Juljaseq pastaay augaseg |eubuo ANOLSTI N SHM

ueld Wby loiy upddy ujuo) ueld ‘jeay foid ueld by foid
9661 Aew S661 'Z aunf £661 ‘AON ZEEL AON
8661 Aepy

SANOISTTIN IOIrodd 40 IS

193rodd ONIYIMOCIH NOILYNHISYD TVOD HIAIY HSYEVM



P-8AUNIONEDE L\i1aslold\o915.5

6 2in37yg
66/892/20 86/0E/1L1 /6LEITL 88/LEITY
66/10/20 g6/1.0/0L 86/0Er1 1 86/0E/L1
86110110 B6/0E/60 86/1€/20 B86/1E/20
[enuLhy
9691150 96/10/50 G610/ L poajuasadal jou
L6/51/01 G6/107L 1L S6/L021 S6/L0/ZL

1eq uopadwon aujjeseq JUSUNG  aulaseq pasiApy sujasedpasiAay  auljasey [emBug

uelq by oy u)ddy ‘uuon ueld ‘1ea3 ‘loig ugld by foig
9661 Lew S661 'Z aunp £661 nON Z661 ‘AON
8661 Aepy

OLEBZOWEZE-LED-30

Hoday |eauyda ) jeury

uollenieA3 JuI0uca3 P soueulopad ABciowyoa)
voday leaugasy jeury yeiq

SMIIATY Jaalold [euno4

ayepdn ueld wawabeuep oaloly

voday uoiesyipoly pue dnuelg
usilebeuey 1aloid 10€Y
B 3INO1LST TN - SEM

SINCISTTIW IOIroSd 30 1S

LO3rodd INIMIMOdIY NOILY™'HISYD V0D HIAIY HSY8VM



NYId 1D23rodd 300

ouj 'SwASAS BIaARUINg @

o1 GENVIVIL Neg uny
01 nary royd .IN;\_OO..WE HISVO Tv0I M3IAIN HSYSYM Ananoy eanyr) MBS | 9exvivie s1eq ereg
“ONI "ONINIINIONT 231530 e ssarboss Semmm—ty | scnnrio ys1ug j2eford
\ 9i29 mghez /S Y| eanrio ves 1afory
: L L i C INIWTANOOMd]
| _ : ; . 001 | INIWAINDZ LNV NOLLYOIISVD| 0072
, h ” ., _ ” SHOLVAAO|
ﬁ ey _ , 001 | INVTd ONINIVAL® NOLLIZTIS 1D[0912
i — 001 INTWIADVNYIW SNOLLVHIO-Td dO | 0517
m o : | INAWADVNYIN
_ , _ v | 001 | NOLLONYISNOD VIHV ANIEUNL SV, 0907
_ , | , : LNAWIDVNVI'
_ £ . , . - 86 | ISNOD LNY I NOLLYIIISYD | 0507
” | Apt——T ' H 001 | NOLLYHVJTdd 111S | 0407
” ” L e ; ” 00L_ |  NY1d INTWIOYNVIN 1DAf0Ud | 0102
: \ \ _ ” _, SONT NOWWOI/LWOIW
! : T ————————— 00t _ | LOF(0Hd NOLLVHANAD HaMOd: oost
1 i i 3 i g,
" ! “ _ _ _ ool | NDISIA VIV INIFYNL SVO | 0041
_ ! : . m—— 001 | NOISTIA ONTYIMOdTY | 0091
_ ﬂ ” _ ; ; il 0at. ) NOISAC ONITANVH TYOD 0051
: _ ” S — _ i ojool | ~ NOISIU STLLITELN 00T
1 1 1 . EHl ] * I
_ _ " ” “ " Arme—— 001 NOISFA IDVIOVA INVTd NIDAXO 0051
: : “ o . - 001 | NOISHA V¥V INV1d NOLLY A8 VD 07T}
| , : | \ " " NOISIa
W A : ” _ _ 001 $53004d LINVTd NOLLYIIAISVYD | 00T1
, ' . , iy ! ” L[] SR SINVIINSNOD mxm_.u_:_._::.__
_ ,, ! ! ! | dp— 0oy | ANIWTINOV GALLVETI000 300 081
_ ! | , ! ! _ , TVINTWNONIAN LNAWADYNVIN
[ ; L d L A——— | oot | o _ . LDarodd |00l
| _ | ” ” _ _ :
| _ , , _ ' , 001 | _ IVAQUAdY DNt 0801
B o . — ool | ‘  §S4D0Yd VAN |0L01
1 ! 1 H 1 . 1
! ! | . . 001 | TYLLINGNS ¥ NOLLYYVJTYd LINITd | 0901
_ " ! ! ! Y e L | ONIANNI/AINYNIA | 0601
! _ _ _ ! _ ' NOLLINIZIA
Cr _ _ f | Ap—Y 001 A0S - LIAI0Ud TIVIFAO G101
T ﬂ.--.f;;; [ I -dwoy| roupd r
T R6i 66T | _S661 | Fe6T_ | €661 1 T thaoly notuasaq al

% sy Ananpy




ZI0 L 1aays

01 ®an31g
T = : ! ,_ ” _ | " _ 66NOMI0| V$62AA10|6 o NOILVHIO 11 ISVHd |ady150¢
W _ b _ , — | " _ VS6AONOE|VZ629a10[001 | NOLLOMALSNOD 11 3SVHA|adeorot
| H | | I '
" e , , — ,. _vesdadio|vieonviojoor | . . NDISIA 1 ISYHL |adaietl
1 I | 1] 1 - I
I e e ,ﬁ m, " ! ; ” _66NNf10j¥S623dI0|6 | AONId LADANE @I | AFLOFOE
X o i ——— ! VS6AONOE | VEGNTTIOE 001 (0Hdad LIDAANL ANT | Q9T0b0T
N i | 1 1 1 I I |
! u ” ” _ ) A— ) VEGNIIOE [VI6DNV 10| 001 AORFAd LADMIE LST [JA11E1T
| “ " “ ,v | Arm— VIEONYIO| V16d3SOT 001 |  OMNAd QYYMY Tdd AdI0g1 1
: _ _ " , ” _ _ " A0IAd NOLLYYLSNOWIA
4 L5 e p— ! “ ” ! ' ' ! 9603dT0| VE6DAALD|EE | - NOILVEIJO TYIDHIWWOD 1D | 0bTE
| | ; , , _ | " A0RIAd NOLLYILSNOWAQ
T e ' | ! ; ! ! __66NNMI0| V560906 | - NOLLVHAJO TVIDYIWINOD dD|0p1E
] 1 | t | i ] I 1
R O o A I L ! _9629070| ¥s603a10| €€ _ NOLLVUISININGY ALNVENYA {0€1E
I 1 | 1 1 1 r I 1
‘#.“azﬁi =2 " | _ ” ” “ 66NNM10[VS623AI0|6 | DNILIOdTE TY.INIWNOIIANT |090€
W " ” A L afons
, PSS el , | _ , , , | 96AVIN9L| VSEDIAI0(bL | NVIdINIWIDYNYA LIOArOUd [010€
o | -~ L 0 |vseAONSI|VS6LO0LI[001 _| _  ONILSILIINYWNOIUE LNV 0667
1 1 1 1 ] 1 1 | |
| ! , A | veeuavio] vsenniiofoor | oNLSAL 3oNVLA0V INIENNL SVO|0tse
L o A—————— | 0 V96UdVIO0| VEGIISEI|001 | NOILDMIISNOD VIHY INIHANL SVD 0527
_ : = , ; : -y [VP6AONOE| VZ6NVIIE|001 | INTWTINDON INIWAINOT VARV 1000LT
! _ " “ | ” ' ' NOLLO(YLISNOD |
_ _ ’ . p— , , _ VI6UdVI0| VEGNNIH0 001 | % INTWTANDOUd DNIHIMOJTH 0097
‘ \ \ “ M ! ! : NOILLDMILSNOD
ﬁ ' —y , : _ V964dVI0| E6AVINED|001 | % INTFWTANIOUd ONI'TANVH TVO0D | 00§T
| I | | | 1
” | — | S vr623Q10| VESNNLKE 001 | NOLLOMULSNOD SALLITILN |0EkT
_ | | \ , ” , NOLLONYLSNOD
- | Ar— : — N D | V96HIILN VTEDAAS|001 | ¥ ANTATANIOUL INVId NEDAXO| 002
“ ” ~ ; ! ! ” | | VS6AONST| VS6120sZ[001 | DNILSAL FONVLIAIDV LNVTd SVD | 0622
U S , ——— | Y96UdY10| VE6ITSEL (00! (NOLLINYISNOD LNV 1 NOLLVIIJISVD | 07ZC
_;_i |W mlswﬂjm 1 . LR i _ dJc 1 ~||_|u LT T wamg | umg -dwoy| vondunasaq ai
[ se61 [ ve6l | £661 | T B8l ]ty | Apem | ow Anapoy Anansy




PLANT OPERATION STATISTICS

DECEMBER 1995

GASIFICATION PLANT

PERFORMANCE DATA

Cold Gas Efficiency

Gasifier on Coal {Hours)

Gasification Plant Capacity Factor (Produced)
Gasficiation Plant Capacity Factor (Delivered)

PRODUCTION DATA
Syngas on Spec (MMBtu)
1600# Steam (Mibs)

Sulfur {Mibs)
Slag, Moisture Free {Mlbs)

DELIVERED PRODUCTION
Actual Syngas Delivered (MMBtu}
1600# Steam

MATERIAL/ENERGY USED
Coal, Moisture Free (Tons}
Coal (MMBtu}
Intermediate Pressure Steam (Mibs)
Electrical Power, Total (MWHh)
Fuel Gas (Mlbs)

POWER PLANT

Combustion Turbine Generator
Steam Turbine Generator

Figure 11

DE-FC21-92MC28310
G|shared\elactric\projseri1163\doe\pitopstat

78.0
84.4
4.9
2.6

92,261
36,039
66.9
799.8

49,222
30,222

6,533
140,251
10,508

16,089
3,255

6,650 MWH
4,627 MWH



Appendix C

LISTING OF TECHNICAL PUBLICATIONS

(PUBLIC INFORMATION)

DATE TITLE/SOURCE AUTHOR(S)
April American Power Conference Author’s and Presenters
1995 “Pre-Operation Activities Leading to the { Stultz - PS!
Start-up of the Wabash River Repowering | Troxclair - PSI
Project” - A presentation Maurer - PSI
September | Clean Coal Technology Conference Author: Breton - Destec
1995 “Project Update” - A presentation Presenter: Woodruff
Destec
November Project Dedication - Hazel O’Leary
1995 {Secretary - Department of Energy} and
State and Local dignataries attend site
dedication and information program.
November | Unlisted Conference - London, England Author: Breton - Destec
1995 “Wabash River Moves into Commercial | Presenter: Breton
Operation” - A presentation
December | Power - Gen Americas ‘95 Author: Breton - Destec
1995 “Wabash River Moves into Commercial | Presenter: Troxclair

Operation” - A presentation

Destec




